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Abstract 
      The following report presents how robots influenced the human society along history, 
with the focus on the three studied time periods of robot development: inception period (1950 
– 1970), development period (1970 – 2000) and innovation period (2000 – future). 
      By investigating scientific literature and  mass-media belonging to the studied periods we 
can underline how the existence of robots has constantly interacted with people‟s lives both 
positively and negatively.  
      As a result of artificial intelligence development, as well as advances made in the field of 
robotics, we have concluded that the interaction between robots and humans is becoming 
stronger as they have become an indispensible tool in ensuring the quality of our lives. 
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1. Introduction 
 
    Modern-day society currently owes its well-being thanks to advanced machines capable of 
undertaking tasks that would either be impossible for a human being to fulfill or it would take 
him a long time to accomplish. Either if we realize it or not, robots play a key role in making 
our daily lives easier and better.  
      From mass-production in industry, to cutting edge precision within the medical field, 
robots are nowadays capable of tremendously more than their former ancestors. 
      As technology developed, artificial intelligence has been used to make robots more 
capable of serving people in much more diverse areas and better than ever before. 
      Scientists are interested in robotics because they represent the key to future medicine, 
warfare, economy and wellbeing. Because their importance within society cannot be ignored, 
we will try to find out how robots influence society and what is their impact on our daily 
lives. In order to do so we plan on answering the questions mentioned bellow. 
 
2. Problem formulation and theme requirements 
2.1 Problem formulation 
 
The main objective of this report is to answer our main research question and the sub-
questions raised by it. 
How did robots influence the human society along the inception, development and 
innovation periods of robot development? 
How did robots develop and what is their purpose in society? 
What impact did robots and robotics have on society in the different periods? 
How will robots with advanced artificial intelligence influence the human society? 
What impact did the media have on people and on the further development of robots? 
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2.2 Semester theme requirements 
 
      The 3
rd
 semester theme is entitled “Reflection on natural science and the dissemination of 
knowledge in the field of natural science”. 
      We consider that our semester project meets the theme requirements because it brings a 
more sociological and historical perspective upon the field of robotics which is a sub-field of 
natural sciences. 
 
2.3 Methodology 
 
      In order to answer our problem formulation we will gather knowledge about robots and 
their impact on the human society from the available scientific articles and books.  
      To highlight how media presented robots in the three studied periods of robot 
development (inception, development and innovation period) we will concentrate on the early 
science fiction literature and movies, as well as on some newspaper articles belonging to the 
studied periods. 
3. Robots and society 
3.1 What are robots? 
 
      The idea of creating humanlike apparatus or some automation which can mimic and 
execute human movement or manipulate other objects, existed since the ancient times. 
      In order to describe such an apparatus in 1921 the Czech writer Karel Capek introduced 
the word „‟robot‟‟ in his play R.U.R. (Rossum‟s Universal Robots). The word robot, came 
from the world „‟robota‟‟ which means labor or hard worker in Czech, Slovak and Polish. The 
origins of the word are found in the Old Church Slavonic ‟‟rabota“ which means servitude. 
The writer Karel Capek mentions that the inventor of the word was his brother Josef Capek 
(Singer, 2009). 
      To better specify and classify what is a robot by the 1940s the Russian writer Issac 
Asimov made an important contribution in the history of robots by introducing  the word 
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„‟robotics‟‟ (which now defines the field of robots), and initiated the “Three laws of robotics” 
(Clarke, 1993): 
1. A robot may not injure a human being or, through inaction, allow a human being to 
come to harm. 
2. A robot must obey the orders given it by human beings except where such orders 
would conflict with the First Law. 
3. A robot must protect its own existence as long as such protection does not conflict 
with the First or Second Laws. 
      As a continuity of his laws, the writer created and added later  on „‟The Zero law of 
robotics”: 
4.  A robot may not injure humanity, or, through inaction, allow humanity to come to 
harm‟‟ (Isom, 2005). 
      The origin of robotics has its source in the automations built in the pre-robotic period, as 
well as in early science-fiction literature (Hockstein et. al., 2007). Along the history, robots 
evolved from simple fictional characters to a population of 8.6 million in 2008 (Guizzo, 
2010). This fact plays an important role in the evolution of robots and its current definition:   
A robot can be defined as a programmable, self-controlled device consisting of electronic, 
electrical, or mechanical units. More generally, it is a machine that functions in place of a 
living agent. Robots are especially desirable for certain work functions because, unlike 
humans, they never get tired, they can endure physical conditions that are uncomfortable or 
even dangerous, they can operate in airless conditions, they do not get bored by repetition and 
they cannot be distracted from the task at hand (Arora, 2008). 
 
3.2 Pre-robotic period  
      Along the history a couple of designs, inventions and expositions influenced the 
development and usage of robots. In this part of the chapter we will look at a few important 
designs and inventions in the early stage of robot history. We will refer to this period as the 
pre-robotic period (before 1921). 
      One of the most important inventors and designers in the history of robots was Leonardo 
da Vinci, who by the year 1495 sketched the first humanoid in the shape of a knight. Even if 
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there is no evidence of it ever being build, the robot was supposed to be able to sit up, move 
its arms and head and open its jaw (Nilsson, 2010). The humanoid had two self-regulating 
structures. The lower structure which had three degrees-of-freedom-legs: ankles, knees and 
hips.  And the higher structure which had four degrees-of-freedom-arms with articulated 
shoulders, elbows, wrists and hands (Michael, 2007).  
     Other important inventions were made by the French inventor Jacques de Vaucanson in the 
years 1737-1738. He created a mechanical duck and an automaton flute player called android.  
The mechanical duck was able to quack, flap its wings, paddle, drink water and eat grains 
while the flute player could play the tabor and the pipe (Nilsson, 2010). 
      By the year 1774, Jaquet –Droz Pierre together with his son Henri-Louis created a 
clavichord musician, an artist and a writer in a human size. The musician was able to play the 
clavichord by applying pressure to the keys with his fingertips (Michael, 2007).  
      As a result of different inventions created during history in the year 1798 the firs robotic 
exposition took place in Paris, having the purpose of presenting to a large audience the 
progress of robots and new technologies. 
      Another major step in the development of robots occurred with the presentation of the 
„‟Teleautomata‟‟ which was a remote-control for a robotic submersible boat. The invention 
was made by the Serbian inventor Nicola Tesla at New York in 1898 (Hemal et. all., 2011).      
 
4. Artificial Intelligence  
 
      Currently, with the rapid development and wide use of computer technology, the question 
of whether human intellectual activities can be accomplished by a robot is being constantly 
raised. In the last five decades, robots have started playing the role of fast, accurate and 
proficient working machines. But in today's world, the new generation of robots has to be 
smarter than their ancestors. Concepts like understanding and translating different languages, 
identifying the object‟s colour and shape, decision making and process management are seen 
as abilities that all intelligent robots should possess. These require a robot not only to be 
capable of  "data processing", but also of  “knowledge processing” (Hogan et. al., 2011).  
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4.1 What is Artificial Intelligence?  
      The early meaning of "artificial intelligence" was described as the ability of machines to 
do things that people would say require intelligence. Artificial intelligence (A.I.) research is 
an attempt to discover and describe aspects of human intelligence that can be simulated by 
machines (Jackson, 1974). Over time the meaning of the word has been more precisely 
expressed. 
      In order to better explain the concept of artificial intelligence we decided to use the 
definitions available in Artificial Intelligence: A Modern Approach, Second Edition, written in 
2003 by Stuart Russell and Peter Norvig. In this book the meaning of A.I. has been defined by 
different scientists with relation to 4 approaches that machines could replicate from humans 
and rationality. These approaches involve processes, reasoning and behavior of machines in 
terms of rationality and human performance (Russell et al, 2003). These 4 approaches are 
presented as “thinking humanly”, “acting humanly”, “thinking rationally”, and “acting 
rationally”. 
 
Human performances   
 
 Thinking Humanly: 
The most important definition about artificial intelligence, regarding systems which were able 
to think like humans, was made by: 
- Haugeland in 1985: „‟The exciting new effort to make computers think (machines with 
minds) in the full and literal sense‟‟ 
- Bellman in 1978: „‟The automation of activities that we associate with human 
thinking, activities such as decision making, problem solving, learning...‟‟ (Russell et 
al,  2003) 
 
 Acting Humanly: 
Significant explications made by scientists, regarding systems that act like humans, were 
made by: 
- Kurzweil in 1990: „‟The art of creating machines that perform functions that require 
intelligence when performed by people‟‟ 
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- Rich and Knight in 1991: „‟The study of how to make computers do things which at the 
moment people are better at‟‟ (Russell et al,  2003) 
 
Rationality  
The possibility of a system to do the right thing is known as the rationality of that system 
(Russell et al,  2003). 
 
 Thinking Rationally: 
Systems which were known as possessing A.I. in terms of thinking rationally were well 
defined by: 
- Charniak and McDermott in 1985: „‟The study of mental faculties through the use of 
computation models‟‟ 
- Winston in 1992: „‟ The study of the computations that make it possible to perceive, 
reason and act” (Russell et al, 2003) 
 
 Acting Rationally: 
Strong descriptions of A.I. in terms of systems that act rationally were made by: 
- Poole et al in 1998: „‟Computation intelligence is the study of the design of intelligent 
agents” 
- Nilsson in 1998: „‟A.I.... is concerned with intelligent behavior in artifacts” (Russell 
et al,  2003) 
 
 
4.2 Theory of Artificial Intelligence  
Thinking Humanly – the cognitive modeling  
      In order to better understand what we mean by thinking humanly in terms of A.I., we will 
look at: what is cognitive psychology, how humans solve problems, how we define cognitive 
modeling and the relation between it and the problem solving method.  
Cognitive psychology is concerned with advances in the study of memory, language 
processing, perception, problem solving, and thinking (Logan, 2011).  
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      One of the most complex and interesting activities of the human brain is the ability to 
solve problems. Since the brain‟s ability to solve problems is a hard concept to explain, we 
will look at a specific example of how 2 students solve the following problem using think 
aloud method.  
 
A father, a mother and their son are 80 years old together. The father is twice as old as 
the son. The mother has the same age as the father. How old is the son? 
The first student used a mathematical method:  
He firstly noted: 
F = father 
M = mother 
S = son  
He obtained 3 equations: 
F+M+S = 80 
S*2 = F 
F= M 
By combining all 3 equations in one he got:  
S*2+S*2+S = 80  
From were  
S = 80/5 =16 
 
The second student starts solving the problem with a guess: 
He assumes that the father has 30 years and after a few calculations he realizes that it 
is not possible: 
Using: 
F = father 
M = mother 
S = son 
If F = 30; M = 30 and S = 20  
The son could not have been created when the parents were 10 years old. 
After a long time spent in guessing the age of the Father, he gets the same result as the 
first student. 
If F=32 and F = M than: 
F+M = 32+32 = 64 
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S = 80-64 = 16. 
 
      Even if they obtained the same result, the procedures involved in the calculations were 
different. As the example also shows,  problem solving means answering a question without 
knowing a direct answer to it. 
      This illustrates how think aloud method can provide data about both complicated and less 
complicated cognitive processes that are difficult to obtain by other means (van Someren et 
al, 1994). 
      The problem solving presents an important process in the A.I. field and can be expressed 
as a computer program (Russell et al, 2003). The area of computer sciences that deals with 
simulating human‟s problem solving and mental task processes is known as cognitive 
modeling.  
      The computer programs which have in their components problem solving processes are 
known as knowledge based systems and have the purpose of performing tasks which are 
normally performed by human experts (such as medical diagnostic)(van Someren et al, 1994). 
 
Acting Humanly – the Turing Test 
 
      The Turing test was created by Alan Turing in 1950 and had the purpose to give a 
reasonable operational explanation of intelligence (Russell et al, 2003). 
      The Turing test consists of a set of written question addressed by a human interrogator in 
a certain time to a computer. The computer passed the test if the interrogator cannot figure out 
if the answers to the question are coming from a real person or from the robot  (Russell et al, 
2003). 
      For a computer system to pass the Turing Test it needs to have at least the following 
competences: 
 
- Natural language processing known as a theoretical series of computational 
procedures for analyzing and indicating occurring texts at one or more levels of 
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linguistic analysis. The purpose of a computer to have natural language processing is 
to be able to process language the same way as the human mind does. 
 
- Knowledge representation is a subfield of A.I. that works with creating and using 
systems for storing information, facts and rules about some subjects (Howe, 2010). 
 
- Automated reasoning is used in stocking information used later on in answering 
questions and sketching new conclusions (Russell et al, 2003). 
 
- Machine learning is a branch of A.I. that is necessary for adaptation to new 
conditions and to estimate patterns (Russell et al, 2003). 
 
      In the situation mentioned above the interrogator does not have any visual contact with the 
computer. If a visual signal is sent to the interrogator, it gives him the possibility to analyze 
and note the perceptual ability of the computer to recognize different objects. In order to be 
able to pass such a situation known as Total Turing Test, the computer will need some extra 
capabilities:  
- Computer vision: necessary to observe objects. 
- Robotics: essential to manipulate and move objects (Russell et al, 2003). 
 
      The Turing Test is very important in establishing if a machine exhibits artificial 
intelligence and what level of A.I. it possesses. Also, the Turing Test had a great impact on 
the evolution of artificial intelligence and is currently still being used. 
 
Thinking Rationally – the laws of thought 
 
      The laws of thought have their origin in the ancient times. One of the first philosophers 
who attempted to make the laws of thought was Aristotle. He was able to give a logical 
argument (in the discipline of logic known as a syllogism) that always gave correct 
conclusions to the premises that he started with (Major premise: All men are mortals. Minor 
premise: All Danes are men. Conclusion: All Danes are mortals)(Russell et al, 2003). 
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The most important laws of thought are: 
 The law of identity (A = A) 
 The law of non-contradiction (A does not equal ≠A) 
 The law of the excluded middle (either A or not A but not both A and ~A) (Danaher, 
2011)  
These kind of laws had the purpose to run the mind processes. The field which is studying 
them is called logic (Russell et al, 2003). 
 
      The field of artificial intelligence had a great interest in the field of logics and by the year 
1965 scientists were able to create programs which were able to solve any problems (Russell 
et al, 2003). 
The creation of an intelligent system which could think logic faced 2 main obstacles as stated 
below: 
 It is not easy to take informal knowledge and state it in the formal terms required by 
logical notation, particularly when the knowledge is less than 100% certain (Russell 
et al, 2003) 
 It is a big difference between being able to solve a problem ”in principle” and doing 
so in practice (Russell et al, 2003) 
These 2 obstacles are taken into consideration when an intelligent system is built (Russell et 
al, 2003). 
 
Acting Rationally – the rational agent 
 
      The computer agent can be defined as a software agent, which can make operations under 
its own control, persevering them over a long time period, adapting to changes and being able 
to take other objectives then the initial ones (Russell et al, 2003). 
      If the software agent in its action behaves rationally in order to get the best result, this 
agent is called rational agent. The main importance of the rational agent is its ability to obtain 
knowledge (Russell et al, 2003). Such a rational action can be present as a logical analysis to 
the conclusion. The rational agent in its action is trying to obtain the best possible outcome 
and then perform on that conclusion (Russell et al, 2003). 
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      In contrast, the ability of acting rationally is not necessary to be described only in terms of 
“correct thinking” since not in all situations it knows the correct thing to do. Such an example 
could be a situation where instead of acting in terms of correct thinking a reflex way of acting 
will be applied (Russell et al, 2003). 
 
      Taking into consideration Russell et. al.‟s work Artificial Intelligence. A modern 
Approach 2
nd
 Edition, we conclude that A.I. is better defined in terms of acting rationally 
compared to the other definitions. This is due to the two advantages that this type of behavior 
possesses :  
1. It is more general than thinking rationally since logic thinking is just a part of it. 
2. It is more open to scientist development than human performances as a result of 
the principles of rationality being clearly defined and entirely general (Russell et 
al, 2003). 
 
4.3 How do robots recognize objects? 
 
      In order to present how A.I. affects the way in which intelligent robots analyze their 
surroundings, we decided to look at a specific characteristic of robot function: vision. Vision 
is very important in robot learning since, just like in our case, it is the main way of obtaining 
knowledge about the objects with which it comes in contact.    
      In this section we will try to explain how robots can recognize objects with the help of an 
example. 
      To achieve the learning function, the robots have to be able to capture the object through 
the sensor (video camera) and send the information to the computer to recognize it.  
      Here we take an ice cube as an example. The robot first detects the ice cube with the 
vision sensor. The computer will analyze the footage by dividing the information into several 
sets such as colour, size, shape of the object (see Table 1), and generate a unique 
identification number (Luger, 2005).  By searching the unique identification number through 
the database, the computer may recognize the ice cube. 
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Table 1. Information obtained from the vision sensor 
colour size shape 
01 red 01 giant 01 cube 
02 yellow 02 big 02 sphere 
03 blue 03 middle 03 cylinder 
04 white 04 small 04 pyramid 
05 clear 05 tiny 05 cone 
 
      Sometimes using only a vision sensor is not enough to be able to recognize the object 
correctly. For instance, robots cannot tell the different between an ice cube and a glass cube 
by using just their vision. Therefore a number of other sensors needs to be introduced to the 
system. These sensors will help the robot to obtain more information from the object (such as 
temperature, hardness and texture - see Table 2) and make the matching procedure more 
precise. 
 
Table 2. Information obtained from other sensors 
temperature hardness texture 
01 high 01 hard 01 rough 
02 normal 02 normal 02 normal 
03 low 03 soft 03 slippery 
 
      Bringing together vision, touch and temperature sensing a robot could correlate the  
identification numbers obtained (05 04 01 03 01 03) from each of the 6 sections to the 
physical object – ice cube.  
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4.4 Face detection based on different colour spaces  
      In order for a robot to be able to recognize human faces it must firstly possess vision and 
secondly a form of colour model by which it detects the face of a human. 
For face detection, robots can use one of the following colour models  
 RGB colour space 
 r-g colour space 
 HSI colour space 
or a combination of all of them.     
 
RGB colour space 
      As we all know, every colour in the Universe can be formed starting with the three 
primary colours: red, green and blue. In order to standardize the colour space, these colours  
red (wavelength=700.0nm), 
green (wavelength=546.1nm), 
blue (wavelength=435.8nm), 
have been chosen as three additive primary colours by the International Commission on 
Illumination in 1931and named RGB colour space.  
 
Figure 1. RGB colour space 
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      In RGB colour space, each pixel‟s colour in the digital image can be displayed in the 
first quadrant of the Three-dimensional space (Figure 1). The three axes in the 3D space are 
corresponding to the three primary colours; the origin is corresponding to black, the vertex 
which is furthest from the origin corresponds to white and the rest of the colours are 
distributed in the cube. Each primary colour can be divided 256 degrees from 0 to 255.  
     In a random colour, if we look at the red component, 0 degree means no red component is 
contained, 255 degrees means 100% red component is contained. Thus, by the different 
combination of the three primary colours, RGB colour space can display             
         (about 16 million) colours. 
      In order for a robot to decide if a colour belongs to a human face or not the following 
system of equations (Kovac et al, 2003) has to be fulfilled: 
 
{
              
|   |    
       
                                             (eq.1) 
 
In our case, for the equations to apply, the footage captured by the robot should be in naturally 
occurring light. 
 
 
Figure 2. Face recognition 
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Table 3. Colour value of points chosen on Figure 2 
 Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 
R 175 238 162 165 28 47 
G 147 223 129 125 32 60 
B 141 206 95 98 31 45 
 
      Looking at a human face as the one presented in Figure 2 the robot firstly transforms into 
pixels the image captured and then uses (eq. 1) to check if they belong to a face. 
      For our example we have chosen 6 different points found on Figure 2 and took their RGB 
values using Photoshop. Using these values (see Table 3) we can illustrate how a robot would 
proceed in analyzing the footage.  
      Taking the first equation                we can observe that point 5 and 6 
(which are not situated on the face) both have     . These points will be read by the robot 
as not belonging to a “face”. All the other points, so far, classify as belonging to a “face”. 
      To be more precise, equation |   |     and         must be also taken into 
consideration. The points 1, 3 and 4 meet all the requirements and the robot will consider 
them as being parts of a face. Point 2 does not meet the requirements of equation 1 since 
|   |  |       |    . Although it is picked up from the face area, the robot will not 
recognize it. If the points analyzed meet the requirements the robot will mark them as black 
dots. If not as white.  
      As a result, some well-developed robots are not only using RGB colour space to analyze 
objects. In order to obtain more precise digital images, they have to combine several colour 
spaces together, such as RGB, r-g and HSI etc.    
 
r-g colour space 
      In RGB colour space, the [     ]  values are not only representing colour, but also 
represent intensity. In order to change from a RGB colour space to a r-g colour space we have 
to normalize the R, G, B values into r, g, b. To do so we convert from a 3-D image into a 2-D 
image, in order to reduce the noise caused by light and shadow. The normalization procedure 
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will divide each primary colour value by the total value of the three primary colours. So, the 
values after normalization are:     (     )⁄ ,   
 
(     )⁄   and 
  
(     )⁄ . 
By doing so they will get new values between 0 and 1. 
      A robot can consider a colour to belong to a “face” if the r-g value is situated in the 
interval [0.2, 0.6] (Jia, 2006). 
r-g colour space can be converted from RGB by using the equation below: 
 
*
 
 
 
+  
[
 
 
 
 
 
 
     
  
 
 
     
 
  
 
     ]
 
 
 
 
 
[
 
 
 
]                         (    ) 
 
As an example, we took point 1 from Table 3 to normalize R (175), G (147) and B (141). 
 
   
 
     
                                                            (    ) 
  
 
     
                                                        (    ) 
 
  
 
     
                                                       (    ) 
 
The  r-g value of point 1 will be [           ], which is fulfilling the skin tone probability 
interval[       ]. 
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HSI colour space 
      The HSI colour space is a colour model used for image processing applications such as 
machine vision in the case of robots capable of visual footage. This colour space is very 
useful as it replicates the colours seen by the human eye. 
In order to better explain what an HSI colour space is we will use the following figure: 
 
 
Figure 3. HSI colour diagram (image source: http://www.blackice.com/colorspaceHSI.htm) 
       
One characteristic of the HSI colour model is that it represents each colour by means of hue 
(H), saturation (S) and intensity (I). 
 The hue component describes colour as an angle between 0 to 360 where 0 means 
red, 60 means yellow, 120is green, 180 is cyan, 240 means blue and 300 means 
magenta. 
 The saturation component shows how much colour is mixed with white and its range 
spreads from 0 to 1. 
 The intensity component also reaches from 0 to 1 where 0 stands for black and 1 is 
white. 
      When using the HSI model, the colours analyzed by the robot must fulfill the following 
requirements if they are to be recognized as belonging to a human face: 
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HSI colour space can be converted from RGB by using the equations as below: 
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Where        (
(   ) (   )
 √(   )  (   )(   )
)                                  (     ) 
 
      The derivation of this equation can be explained by using the vector dot product equation 
(eq.11). We can find out the relation between the vectors (   ̅̅ ̅̅ ̅̅    ̅̅ ̅̅ ̅) and angle ( ) which 
stands for hue (H) (see Figure 4). 
 
 
Figure 4. Relation between RGB and hue (image source: 
http://fourier.eng.hmc.edu/e161/lectures/color_processing/node3.html) 
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To solve this equation, we have to divide it into four individual elements,   
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Thus, by imputing the results obtained from equations 15 to 17 back into equation 12 we can 
obtain the final equation as shown below, 
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We can obtain the intensity (I) value by simply inserting the value of R, G, B to equation 7. 
Using the same point 1 from Table 2 we obtain: 
  
     
 
 
           
 
     
After normalization in r-g model, we obtain the minimum value  of b = 0.305. We insert the 
value into equation 8 to get saturation (S). 
        (     )                  
Then we insert the value into equation 10 to get angel θ 
       (
(       ) (       )
 √(       )  (       )(       )
)   9.5° 
Since    , so H = θ = 9.5°, normalizing H gives us   
    
  
      
In this case point 1 is not recognized as belonging to a human face since S is not situated 
between 0.1 and 0.5 (see eq. 6).  
Summary 
 
Figure 5. Face seen by a robot in RGB, HSI and r-g colour spaces (image source: 
http://www.docin.com/p-97601856.html) 
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      From Figure 5 we can see that the RGB skin tone model can clearly remove the 
background noise. The only remaining colours are those which are close to skin colour. The r-
g skin tone model makes the colours more evenly, it dilutes the boundary between target face 
and background. HSI skin tone model can completely extract the face outline, but also 
extracts some background image.  
      As we have seen from our example, using the same colour point can be read by a robot in 
different ways depending on the colour detection system used. Thus point 1 is seen as 
belonging to a human face when using the RGB and r-g colour spaces but not when using the 
HSI colour model. This explains why the more colour spaces a robot uses, the better it 
becomes in recognizing objects or human faces. 
 
5. Historical data and media influence 
 
      We will now have a look at how robots developed (from a historical point of view), how 
they spread out from one main field of application to several and the impact that all these 
robots had on society. We will also keep in mind how  media, people and scientists perceive 
them. 
      By underlining positive as well as negative impacts we wish to establish a clear picture 
upon how important these machines have become for our lives. 
 
5.1 Inception Period 
     The purpose of this chapter is to look at the progress and impact of robots and robotics in 
the early phase of robotic development.  In order to better understand what impact robots had 
on society between the „50s and late „70s we chose to look at how the robots developed and 
influenced the industrial field and the automation of it. These types of robots are known as 
industrial robots because of their usage in industry. 
      An industrial robot is a machine tool. They are programmable and reprogrammable 
manipulators  which  can  move  parts  or  objects through  a  pre-specified  sequence  of  
motions. By reprogrammable it means that the robot‟s action can be changed from control 
settings without changing its hardware.  A robot can have a great precision and can repeat the 
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same task for a long period of time.  An industrial robot can also change its task to a new one, 
by using its accessory tools to extend its series of physical capabilities (Ayres et. al., 1981). 
      As a result of robot development and their distribution in specified categories such as 
industrial robots, Stig Moberg from ABB Robotics, came up with two new laws specific for 
the industrial robots. 
1. A robot must follow the trajectory specified by its master, as long as it does not conflict 
with the first three laws. 
2. A robot must follow the velocity and acceleration specified by its master, as long as 
nothing stands in its way and it does not conflict with the other laws (Wallé, 2008). 
      An important cause of industrial robotic progress was that of liberating humans from the 
‟3K‟, which are the Japanese words: Kitui = Hard, Kitanai = Dirty and Kiken = Dangerous 
work (Wallé, 2008).  
      Another important role in the development of industrial robots was played by new 
emerging technologies. Technological progress was possible as a result of artificial 
intelligence development. With the enhancement of A.I. robots became more easy to control 
and the range of tasks that they could do increased as well. The multitude of tasks done by 
robots were possible because they had computer like functions such as memory (Ayres et. al., 
1981). 
      In 1956 George Davol together with Joseph Engelberger, due to their commune interest in 
manipulator machines, developed the first industrial robots manufacturing company called 
“Unimate”. In the year 1959, after a period of three years of market study and planning, the 
first industrial robot prototype was made. This was followed by a great interested manifested 
by Japan in the Unimate concept (Ayres et al, 1981). 
      By the year 1961 the first Unimate robot was installed in the General Motor automobile 
factory and it had the purpose to serve in the assembly line (Ayres et al, 1981). 
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Figure 6. Unimate industrial robot (image source: http://robot.org/) 
 
      In 1968 the Japanese factory Kawasaki Heavy Industry took license over all of Unimate 
Industrial Technology. This event was followed by the development of the first robotic 
association J.I.R.A. (Japan Industrial Robot Association) in 1971 (Ayres et al, 1981).  
      The development of industrial robots was particularly fast and was influenced by the 
invention and commercialization of minicomputers in the early 70‟s. This gave the users the 
ability to control robots even better (Ayres et al, 1981). 
      This development of industrial robots had positive and negative impacts on the working 
places, working life, economy and society.  
      In order to present much clear the impacts of robots on the fields mentioned above we 
chose to organize them in 2 categories: Companies and Workers. 
 
Companies 
      The robot influence on companies could be divided in 2 groups: the impact of robots on 
big companies and the impact of robots on small businesses. 
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 The impacts of robots on big companies 
      The capability of industrial robots to perform repeated, hard and boring tasks for longer 
periods and to work in dirty and demeaning conditions had a great influence in the 
companies‟ economic growth (Henderson, 2006). 
      Another economic benefit for companies was that robots did not need expensive health 
care insurances and they never got sick (Henderson, 2006). 
The implementation of automation in manufacturing places was followed by multiple 
benefits: 
 Improvement of product quality as a result of better manipulation of 
products in hard working conditions; 
 Better avoidance of hazardous accidents by more precise and much 
focused directions in dangerous and repeated tasks; 
 Increased productivity and lower manufacturing costs as a result of  
robots being able to perform tasks faster and for a longer period of 
time without resting;  
 
 The impacts of robots on small businesses 
      The robots used in big corporations had an important positive effect on some of the small 
companies. The economic growth that they created opened new trade perspectives such as 
manufacturing and selling software and new specialized equipment (Hunt, 1983). 
      A negative influence played by the industrial robots on economic development was that it 
led to  the foreclosure of small businesses which could not afford to buy new technology 
(Hunt, 1983). 
 
Workers 
      One of the strongest concerns about introducing robots into the industrial and service 
sectors is linked to the impact on employment. Ever since the industrial revolution people 
feared that machines will destroy jobs. As technological progress evolved it abolished jobs 
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that would have normally been performed by unskilled labor force and the rate at which this 
had happened was not matched by the progress of education. 
      In the short term the progress of technology can destroy jobs but at the same time increase 
productivity. The creation of jobs may be faster when productivity growth is faster and jobs 
can be destroyed as they become obsolete. Opposite to job destruction, when productivity 
reaches higher levels the surplus of money earned can be invested and thus new jobs are 
created. 
      With this mentioned it is still necessary to take into consideration that the amount of time 
elapsed between the implementation of a machine and new job creation cannot be considered 
to be without  side-effects.  
      As an over-all result we can observe that introducing robots as work force generally raises 
productivity, job opportunities (in time) and most importantly incomes along socioeconomic 
strata. These raised incomes in particular are very important in shaping the society. As a direct 
result salaries have been increased and the workweek has been reduced. 
      The most important positive impact of the industrial robots on the working environment is 
the improvement of working life by substituting workers, which performed dangerous jobs in 
dirty condition, repeated and demeaning but necessary tasks, with industrial robots (Ayres et 
al, 1981). 
      The automation of industry due to the addition of robots resulted in the development of 
new jobs such as design and maintenance of new machines. Thus, workers can be replaced by 
robots and retrained to maintain and supervise the machines. This results in a better working 
life and different benefits for workers (Hunt, 1983). 
      A negative social impact which robots have on the working environment is that, because 
of their precise and preformat ability to do work, they can replace uneducated humans and 
humans with limited skills, who could only perform repeated tasks  (Henderson, 2006). 
      One wide-spread fear related to the emergence and growing influence of robots on the 
job-market was that robots and automated production processes would take over people‟s 
attributions and, therefore, their possibilities for earning their living. This fear of 
unemployment due to mechanization has continued to the present day. Three possible 
responses which society could have to this problem were established. The first option is to 
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limit the extent of cheap labour force, the second solution proposed is to create highly 
specialized jobs, which would be beyond the reach of robots, while the third one takes into 
account the unlikely possibility for society and the capitalist economy, in general, to be 
completely revolutionized (Henderson, 2006). 
 
5.2 Development Period  
      Between the year 1970 and 2000 important changes have occurred in the field of robotics 
as technology has been constantly perfected and new and improved robots have been 
developed. We will refer to this time span as the development period. 
      In the 1970‟s the competition between robot developers increased and in just over 20 
years robot-assisted manufacturing had become a standard.  
      Japan was the world leader in robotic development in the 70‟s and due to labour shortage 
it needed to invest on a long-term in the field of robotics. This explains why by the year 1986 
a number of 116.000 robots were recorded in Japan compared to 25.000 in the United States, 
12.400 in Germany, 5.270 in France and 2.380 in Sweden (Nocks, 2008). 
      In 1970 the First International Symposium on Robotics took place in Chicago. During this 
event a second generation of intelligent, autonomous and mobile robots were seen as being 
“around the corner” (Nocks, 2008). 
      Not long after introducing robots as aids in the industrial sector scientists started searching 
for ways to enhance their capabilities by making them more autonomous and giving them 
mobility. In order to transform robots from fixed, stationary machines to mobile ones a series 
of challenges had to be surpassed. These challenges could be broadly organized under the 
following terms: locomotion (mobility), perception (sense), control (computation) and power 
(energy source). 
      During the development period the use of robots has surpassed the industrial sector and 
made its way into fields such as military, medicine, space exploration, dangerous waste 
removal and so on. This was possible as soon as the first steps were made into the field of 
artificial intelligence. 
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      As the range of applications of robots increased so did their importance within human 
society. Impacts seen in the inception period such as employment issues and economic growth 
are also present in this period since this type of issues and benefits are strongly linked to 
industrial robots. In the development period we will concentrate on the impacts generated by 
the new types of robots emerged in this period. 
During the development period robots were an active part of the following fields:  
 Industry and service 
 Medical sector (i.e. surgical robots)  
 Dangerous, dirty and toxic environments  
 Exploration (i.e. space exploration) 
 
Medical sector 
      Once robots were introduced in  the medical sector they rapidly started improving sub-
fields such as surgery.  
      The first robots-assisted surgery took place in 1985 when PUMA 520 was used to perform 
a neurological biopsy. Since then robot-assisted surgery has constantly perfected as better 
machines were slowly built and doctors got better in operating them. 
      Robots are able to perform major operations while only making small incisions. Thus 
patients can benefit immensely if the operation succeeds. The benefits are less trauma, fewer 
infections, decreased healing time and a faster release from hospital.   
      Despite technological advancements, surgical training has remained mostly unchanged for 
over a century. Surgeons undergoing training have always had to gain experience in robot-
assisted surgery by means of “supervised trial and error” on real patients. This type of training 
is strongly dependent on the actual case of the patient, prolongs surgical training and 
compromises the safety of the patients (Morris, 2005). 
Dangerous, dirty and toxic environments 
      Another purpose for developing robots was to release people from having to work in 
dangerous, dirty or toxic environments.  
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      An example of such a robot is ANATROLLER ARI-1000, a modular robots used for 
cleaning toxic environments. 
      Robots are frequently used to clean the toxic and tight places that make up, for example, a 
building‟s duct work. Such places can be inaccessible to a human worker and could take 
several hours to clean. Primarily robots were used to clean in the industrial and institutional 
sectors since they could do the work faster and keep people safe from hazardous chemicals. 
High-security institutions such as prisons also depend on these robot cleaners since they can 
clean without disturbing security measures. In countries such as Canada it is compulsory that 
such duct cleaning robots exist to clean hospitals or government buildings that work with 
hazardous chemicals (i.e. nuclear reactors). 
      Special robots were also developed to explore dangerous and inaccessible environments 
such as a volcano. The CMU Field Robotics Center (FRC) developed Dante II a walking 
robots which was used to explore the Mt. Spurr volcano (Alaska) in 1994. Dante was able to 
descend down the crater walls and take samples from the crater floor while withstanding high 
temperatures. The expedition was a success and demonstrated that it is possible to send robots 
in harsh environments for research purposes. This was probably also a reply to the 1993 
accident in which eight volcanologists were killed in two different events while sampling and 
monitoring volcanoes. 
      As we have just seen above robots can play a hedge role in protecting human lives as well 
as gathering scientific information from environments that are otherwise too dangerous.   
Exploration 
      During the cold war countries such as the United States and Russia raced to be the first 
country who conquers space. This constituted the beginning of the space exploration era. 
      The deployment of space probes into space was made in order to obtain more knowledge 
about the Solar System. Most of the unmanned probes ever launched are considered to be 
robots, starting with the Russian probe Luna 9 launched in 1966 and continuing with the 
Voyager and Galileo probes. 
       These type of robots are very important to human kind since they have been the key to 
understanding the Solar System and gave us clues on how the Universe might have come to 
exist. 
32 | P a g e      T h e  I n f l u e n c e  o f  R o b o t s  o n  t h e  H u m a n  S o c i e t y    R U C  2 0 1 1  
 
5.3 Innovation period  
      In the beginning of the 21
st
 century, the robotic industry reaches a higher level of  
development where the new generation of robots must be able to fulfill people‟s needs. 
      One of the most representative robots of this period and probably the most advanced robot 
currently existent is ASIMO (Figure 7). ASIMO‟s functions spread across the widest range of 
capabilities. Built at Honda‟s Robot R & D division at the Wako Fundamental Technical 
Research Center in Japan, ASIMO is intended as a huge step towards integrating humans and 
robots harmoniously in society. Its gracious behavior, flexible mobility, vast intelligence and 
environment recognition allow it to  interact with other people and robots. 
      One of the most complex features of Honda‟s ASIMO is its mobility system. In order to 
move through a terrain such as a human would many aspects of balance had to be taken into 
account during its construction. There are 34 of freedom that ASIMO utilizes in order to 
move. Each degree is allowed to move left or right and up or down. ASIMO‟s neck contains 
3 while its arms and legs each contain 7. Another aspect that had to be considered were 
human toes which were replicated by soft projections on ASIMO‟s feet. 
      ASIMO also comes equipped with a speed sensor and a gyroscope that resemble our inner 
ears and the way they keep our balance stable. These two components sense the position and 
the speed of ASIMO and send these variables to the central computer for balance. The floor 
surface sensors in its feet and ultrasonic sensors in its mid-section allow ASIMO to scan its 
surrounding environment in order to move across different forms of terrain. 
      There are three areas of control that engineers had to focus on in order to manipulate 
ASIMO‟s posture. These are: 
 floor reaction control - which make sure the soles of the feet absorb the unevenness of 
the floor; 
  target ZMP control - which changes the angle of ASIMO‟s torso and the speed of its 
feet when the body begins to fall; 
 foot planting location control - which comes into effect when the target ZMP control 
is activated and adjusts the length of the step in order to maintain a balanced 
relationship between the step length and position and speed of the body;  
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      There are many factors that come into effect when dealing with the senses of ASIMO. 
Shadows, odd angles and movements and strange terrain must be calculated correctly by 
ASIMO‟s vision. There are two basic video cameras that ASIMO uses for eyes. In order for 
ASIMO to recognize everything within its sight it uses stereoscopic vision and a proprietary 
vision algorithm. These cameras allow ASIMO to sense pre-programmed facial recognition, 
hand gestures, distance, motion and multiple objects. ASIMO can also capture multiple 
images and determine an objects speed and direction which allows it to follow people, stop its 
motion to allow another object to cross in front of it and greet someone as they approach 
ASIMO.  
      ASIMO also has a complex sound interpreter built inside of it. It can distinguish between 
human voices, sudden strange sounds such as collisions and it reacts accordingly. There are 
also four sensors within ASIMO‟s wrists that judge how much force to use when picking up a 
tray, handling paper or shaking somebody‟s hand. 
      Another innovation of this period is Roomba (see Figure 7) made by the American 
company iRobot. It represents a series of autonomous robotic vacuum cleaners which have 
been sold in more than 6 million units worldwide by February 2011 (Angle, 2011). 
      As an artificial intelligence robot, Roomba has multiple sensors to detect the objects 
which block its path and the edge of the floor to avoid dropping off. It can also automatically 
adjust between different floor types by choosing the cleaning program which is most suitable 
for the surface on which its propagating. The self-charging function can lead Roomba to the 
self-charging base between each cleaning session. It can design a cleaning schedule by its 
own to intensely clean the dirty parts. 
      Robots such as ASIMO  and Roomba help us to have a glance at the future of robotics and 
give us the hope that maybe one day robots described only in fiction could one day be real. 
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Figure 7.  ASIMO from Honda (image source: http://asimo.honda.com/gallery.aspx) and 
Roomba from iRobot (image source: http://www.irobot.com/) 
 
Nowadays robots are present in the following fields: 
 Industry and service 
 Medical sector (i.e. surgical robots)  
 Military  
 Education 
 Entertainment  
 Dangerous, dirty and toxic environments  
 Exploration (space, ocean exploration) 
 Household (i.e. cleaning robots) 
 Agriculture 
 
Medical sector 
      After the year 2000 the medical sector exhibited a increase in the use of robots within its 
field. Thus robots started being used, besides in surgery, for educational purposes and in 
administration. 
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 Education 
      Currently, robots are used as test subjects for medical students. For example, pregnant 
humanoid robots (such as BirthSIM) are used to prepare students for various birth 
complications. This is most important as it teaches them how to act when meeting specific 
situations and thus they could manage to help save lives. 
 Administration 
      Robots are currently used to manage the way in which medications are being distributed, 
either in hospitals, nursing homes or pharmacies. The use of robots in the administrative 
section of medical institutions is highly benefic for the health of patients. The purpose of 
these robots is to administrate adequate medication to the patients in need while committing 
less errors and reducing the number of staff and time required to perform this activity (van 
den Bemt et. al., 2009).  
      After the introduction of such robots a decrease in both medication dispensing errors and 
time have been recorded (Jones et. al., 1989)(Klein et. al., 1994). Unfortunately, thanks to a 
study made recently, it has been showed that these machines still commit a lot of errors. Out 
of a total of 2,025 medication given to a number of 127 clients, 428 errors were recorded 
(21.2%)(van den Bemt et. al., 2009). The most common types of mistakes were related to the 
use of wrong administration techniques and wrong time errors (i.e. the time set for 
administration was at least 1h early or late). 
 Surgery 
      The robots used in surgery have become more precise since the year 2000. With the 
introduction of da Vinci Surgical System in 1998 surgical procedures in laparoscopic radical 
prostatectomy (RLRP)  have known a decrease in failure rates. Also, while doctors became 
more used with handling this robots the failure rates which were attributed with this type of 
operation have decreased from 2%-5% to 0.05% (Zorn et. al., 2007). 
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Military 
      Nowadays some of the most commonly used military robots are the aerial vehicles IAI 
Pioneer and RQ-1 Predator. These robots can be armed with air-to-ground missiles and are 
remotely operated from a command center while being used in reconnaissance missions.  
      From aircrafts to tanks and autonomous rocket launchers, the introduction of robots in the 
field of military has brought modern warfare at  a new level. By replacing the necessity of 
human interference these ”battle robots” can perform missions remotely in the field without 
having to place in danger human lives. They are also more resistant to damage thus have a 
greater chance to succeed in dangerous environments. If, by any means, a robot is destroyed 
in battle a new one could be sent to replace it; whereas damage done to a human could be 
severe or fatale. 
      Military robots have slowly acquired different forms of semi-autonomy, some of which 
include the ability to find their own power source and recharge and the ability to select a 
target and attack independently. As we will explain later on (Safety section) some of these 
semi-autonomous features, if they malfunction, can have devastating results. 
       Beside ensuring human safety and partially or fully eliminating the need of human 
interference, the presence of  robots in a war zone could be the edge between winning a battle 
or losing it. 
Education 
      Most commonly, these type of robots consist of a simplified small-scale version of an 
industrial robot. The purpose of educative robots is to help teach students how they work or 
how to develop software for this type of robots. As seen in the Medical sector section, 
educational robots can also be used to train students so that they know what to do in certain 
circumstances. 
      As a conclusion, educational robots have the purpose to teach people and help them gain 
more knowledge that they could further on use to either help others or create new things. 
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Entertainment 
      Robots have also found their way into the field of entertainment. Toy robots, humanoid 
robots that dance, sing and occasionally model fashion shows, they all have one purpose: to 
attract an audience and entertain people. 
      Ever since the ancestors of robots (the automations that had the role to amuse people, 
presented in the “Pre-robotic period” section), were used as a source of entertainment, human 
beings have been attracted by new innovations and by the idea that it is possible to interact 
with something as unique as a robot.  
      Nowadays robot technology has reached an unprecedented level of AI and something as 
simple as a toy dog (i.e. i-Cybie) can now be capable of recognizing movement and sounds, 
express its emotions, interact with other fellow robot dogs, avoid obstacles, self-charge and 
the list can go on. Such a device is an ideal choice for a family who could not afford to keep a 
dog either from financial reasons or health reasons. Apart from being an interesting sight to 
see, the owners of such a robot could gradually establish a bound with the toy animal fact that 
could help make their lives more pleasant and enjoyable. 
      Similar to toy robots, humanoid robots that sing, dance and perform other amusing 
activities (such as HRP-4C or ASIMO) can be considered a source of public entertainment 
which should forecast on the audience a shade of good mood and maybe amazement. Such 
events can easily break the daily routine of a person and add a bit of new into a person‟s life.  
Household 
      Ever since the 1950s futurists pictured a future in which servant robots that will help 
people in their daily-lives. Starting with the year 2000 this idea took shape in the form of 
robot vacuum cleaners. Two mentionable examples are Roomba from iRobot and Trilobite 
from Electrolux. Next to be developed were robot floor washers and lawn mowers. 
      Introducing this types of robots into society meant a relieve from house duties which 
meant that people now had the possibility to redirect their time towards other, more important, 
activities. These inventions are extremely valuable in our technological fast-moving lives. 
 
 
38 | P a g e      T h e  I n f l u e n c e  o f  R o b o t s  o n  t h e  H u m a n  S o c i e t y    R U C  2 0 1 1  
 
Agriculture 
      Nowadays robots have found their way even in the field of agriculture. Capable of 
harvesting fruit these robots possess vision that can identify the colour of fruit as well as their 
position relative to the harvesting machine. Available in countries such as Italy, China, Japan, 
the fruit harvesting robots fulfill their duties with precision and speeds greater than that of 
humans and do not require payment (Plebe et. al., 2000). 
      Another invention that is currently being used is the cow milking robot. This robot enables 
cows to choose how often they want to be milked. Thanks to an electronic tag attached on 
each cow, the robot is able to identify each individual and determines when a cow needs to be 
milked. As soon as the milking procedure ends, the milk obtained is measured and all the 
information obtained is stored in the computer‟s system (Sonck et. al., 1995). Such a robot is 
benefic for humans as well as for the animals since it does not require human interference 
(besides maintenance) and it knows exactly when a cow needs milking (thus the animal can 
choose for itself and is less stressed). 
 
Future robots 
      When it comes to the future of robotics two of the most probable robots to be part of it 
are:  
 Care robots (babysitting, nursing, elderly care) and 
 Humanoid robots; 
      Japan is currently the main country which is investing in these types of robots do to their 
aging population which is in need of care.  
Care robots  
      The purpose of care robots is to offer companionship, ensure living conditions by 
performing certain activities (i.e. feeding, bathing, dressing), offer mobility and household 
maintenance. These robots can be considered an important element of our future that can 
answer to the needs of elder people and maybe even babies (Heerink et. al., 2008).  
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      Once these robots will be fully ready to perform such tasks questions will arise to whether 
robots should be left to care for people. There are a lot of uncertainties regarding how a 
patient-care giver relation will evolve.  
      Such robots should be perfected well enough so that errors rarely occur or, if possible, not 
at all. Also communication between robot and patient is an important detail that must be 
seriously taken into account. People who cannot rely on their relatives to take  care of them 
will have to bound and communicate with their care robot if they are to remain mentally 
healthy. 
      When trying to introduce into society a care-giving robot it must also be taken into 
consideration the fact that some elder people are not willing to accept technology as their only 
way of surviving. To help overcome this situation robot developing companies might have to 
consider making robots to be as human as possible in order for them to be accepted by the 
patients in need of care. 
      A research has been done in order to see if robots exhibiting social presence are better 
excepted by elder people. The results were not surprising. They highlighted the fact that 
people are more likely to accept having a robot as a companion if he manifested social 
behavior (Heerink et. al., 2008).  
 
Humanoid robots 
      Humanoid robots are maybe one of the most interesting types of robots that the future 
might reserve for us. If either fully functional androids (human-like male or female robots) or 
gynoids (human-like female robots) were to be successfully built and integrated into society, 
the number of ways in which they could be used is endless.  
      Currently humanoid robots exist in the form of actroids (androids with strong human 
appearance that can blink, speak or breath)(i.e. Actroid-DER2, see Figure 8), geminoids 
(androids made after a person‟s appearance)(i.e. Hiroshi Ishiguro‟s androids, see Figure 8) or 
androids that only keep the shape of a human body (i.e. ASIMO, see Figure 7).  
      If humanoid robots such as geminoids will one day walk side-by-side with people aspects 
like safety must be taken into consideration. If, by accident, a person got injured by a robot, 
how should such a case be treated? Maybe in the future a set of rules or laws will be 
specifically created for human-like robots.  
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      As time passes by, maybe people should start asking themselves if the one sitting next to 
them is, in fact, a robot. 
 
         
Figure 8. Actroid-DER2 (image source: http://news.cnet.com/2300-11394_3-6220753-
4.html) and Hiroshi Ishiguro‟s geminoid (image source: 
http://spectrum.ieee.org/automaton/robotics/humanoids) 
 
Safety 
      When coming in contact with robots one thing must be always kept in mind: safety. As 
robots are perfected safety measures must be taken to ensure that humans are not harmed 
while the machines are being operational. 
      During the development period industrial robots were mostly protected by fences but this 
was not the case for all of them. Incidents were recorded in the industrial sector as robots 
harmed or killed people which were in their reach. This was most likely a result of 
inappropriate safety measures that were not covering all the aspects of the functional machine. 
      Some examples of such incidents took place in 1979 and 1981 when an American, 
respectively a Japanese worker were killed by industrial robots (White, 1981)(Micklethwait, 
2008). 
      One of the main issues concerning modern robots consists of ensuring the safety of their 
software and design as well as that of human beings that come in contact with these devices. 
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     Computer scientists, struggling to obtain a perfect program can easily create errors in the 
millions of lines of code which they write. Small coding errors, do not normally affect simple 
devices (for example office applications). On the other hand, when it comes to more 
sophisticated machines an insignificant error could be enough to create a disaster and place at 
risk human lives (Lin et. al., 2011).  
      An example of such a disaster was recorded in October 2007 when a semi-autonomous 
robotic cannon placed in use by the South African military malfunctioned, killing nine 
African soldiers and wounding 14 others (Schactman, 2007). 
      Another mentionable event took place in August 2010 when the US military lost control 
of a helicopter drone during a test flight for a period of over 30 minutes. During this time the 
drone flew for a distance of 23 miles and drifted towards Washington DC, violating airspace 
restrictions (Bumiller, 2010). 
      Thus, safety measures should be prioritized and taken into account as a serious matter 
each time a new robot is being designed to avoid further damage to humans and the 
environment. 
 
5.4 Case study: the robot culture in Japan 
      As we have seen,  advances in the field of robotics have constantly shaped society along 
history. Curiously, even though several countries produce robots (i.e. Germany, USA, 
Sweden) none of them have developed such high sympathy for robots as Japan. 
Acceptance of robots 
      The reasons for this increased development and acceptance of robots are the aging of the  
population and reduced birthrates as well as the preference of robots over immigrant workers 
or Japanese women. 
      With a current average birthrate of 1.3 children per couple it is estimated that the 
population will be reduced to less than 111 million by 2035 and to less than 90 million by 
2055. Demographic estimates made in 1995 showed that in would take 600,000 new 
immigrant workers each year for the next 50 years to keep the labor force at the level of the 
one had in 1995 (87.2 million) (Robertson, 2010). With over a fifth of the population being 65 
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or elder, the country is investing continuously in robotics to be able to substitute for the 
workers and care for the elderly. 
      Another reason why the robot industry developed so much in Japan is because robots are 
seen as friendly helpers in the minds of people, in contrast with the often aggressive machines 
that are pictured in Western science fiction. 
      The robot acceptance manifested by the Japanese people might have also been related to 
their Shinto religion which fogs the limit between animate and inanimate. As a result, robots 
capable of feelings might not be seen as threatening or as disturbing as it might seem for other 
cultures. 
      Many Japanese believe that the so called “robot fever” that has taken over the  Japanese 
nation is mostly a result of the impact that various literary works had on people. Japan has a 
vast literature about robots, and robots as main characters appear in a lot of comic 
magazines, cartoons and video games (Robertson, 2010). For example, well-known comics 
such as "Astro Boy" or  "Doraemon" have even overseas a large number of reader 
enthusiasts. Many Japanese scientists are affected by these works, as they were the ones to 
embark them on the path of robot development. These works accompany the Japanese though 
their childhood, enrich their knowledge about robots and also increase their intimacy towards 
robots. 
Japanese robot population 
      Nowadays Japan has a robot market made up of intelligent, autonomous humanoid robots 
that can carry or push heavy objects, patrol or extinguish fire, babysit and tutor children, nurse 
the infirm and elderly, replace human service sector workers, perform as fashion models, 
provide companionship and entertainment. Currently the most popular robots are the ones 
used for entertainment, followed by surveillance, educational, research, nursing, and cleaning 
robots (Robertson, 2010). 
      Japan is home to more than half of the 1 million industrial robot population of the world 
(295 industrial robot workers per 10,000 workers). Also, it is predicted that by 2016 each 
Japanese household would possess at least one robot and the robot market will be of 18.6 
million units (Robertson, 2010).  By 2007 the Japanese Trade Ministry is planning for 1 
million industrial robots to be introduced throughout the country by the year 2025. It is 
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assumed that a robot could replace about 10 employees. This would mean that by the year 
2025, the robots could replace 10 million people, approximately 15% of the current workforce 
(Tabuchi, 2008). 
      Do to the high number of robot workers the cost of industrial machines is decreasing 
while labor costs are rising. In 2005 there were 370,000 robots working in factories, 
approximately 40% of the global total. This meant that for each 1,000 Japanese manufacturing 
workers there were 32 robots. As it is thought by Eimei Onaga, CEO of Innovation Matrix 
Inc., robots will soon be able to replace workers even in small companies and greatly increase 
their productivity (Tabuchi, 2008). 
Impact of robots on the Japanese society 
      While robots are still far from resembling a human capable of emotional complexity, 
Japan is perhaps the country closest to achieving a future in which humans and intelligent 
robots can  interact and live together side-by-side. As stated by Junichi Takeno, robot 
engineer at Meiji University, in order to be able to live among humans, robots need to be able 
to perform complex tasks within society and to manifest emotions, understand them and 
eventually feel them. 
      Robots are already considered a common sight in the Japanese factories and sometimes 
they are even welcomed on their first working day with Shinto (an animist belief in the 
Japanese culture) religious ceremonies (Tabuchi, 2008). 
      The robot scene in this country is extremely diverse and the abilities that the robots can 
perform are numerous. For example, robots are programed to make sushi, to plant rice and 
take care of the paddies, work as receptionists, greet guests, vacuum clean offices, serve tea, 
spoon feed the elderly, and the list can go on.  
      Not all these robots are humanoid. Some of them, such as Paro – the robot seal (see 
Figure 9), are designed as animals and their purpose is to bring comfort to the lonely people. 
Some of these animal-robots are also used as ”healing pets” and are used for therapeutic 
reasons to make ill people feel more happy. 
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Figure 9. Paro, the therapeutic seal (image sources: http://www.smashingrobots.com/small-
robots-for-big-people/ and  http://www.botjunkie.com/2008/04/10/paro-robot-therapy-seal-
just-wants-your-love/) 
 
            There is still a long way until Japan will be able to leap commercially, as well as 
culturally, from experimental robots to humanoid replacements that people can afford and use 
safely.    
      Over the past years the Nippon government has spent large amount of money for different 
projects, such as $42 million for the first stage of the humanoid robotics project and $40 
million between the years 2006 and 2010 for developing new technologies. The price for this 
industry is estimated to rise from $5.2 billion in 2006, to $26 billion in 2010, to almost $70 
billion by 2025 (Tabuchi, 2008). 
      As it is being said by Damian Thong, senior technology analyst at Macquarie Bank in 
Tokyo, the Japanese people are still asking themselves whether they want to end up having 
robots in their homes (Tabuchi, 2008). 
      In a Japanese hospital situated close to Tokyo, a child-sized wheeled robot was introduced 
to guide the patients to and from the surgery area. Some of its other functions included 
greeting people, detecting and warning people in its way, printing out maps of the hospital 
and checking the state of the patients‟ arteries. This investment was worth $185,660 and the 
feedback obtained from the public was positive (Tabuchi, 2008). There were still some people 
who manifested their preference for people instead of robot helpers. 
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      When it comes to introducing robots into society there is always a drawback, the amount 
of money robots are worth. Until the present day there has not been developed any consumer-
friendly robot, except toy-like robots which are more cheap. 
      For research purposes scientists at Osaka University have created a child-robot in order to 
better understand how children develop. The "Child-Robot with Biomimetic Body" is made to 
replicate the way in which a baby moves. The next step is to insert an artificial intelligence 
program that will enable the child to “learn” on its own. 
      As Hiroshi Ishiguro says (the developer of the Geminoid robot who looks exactly like it‟s 
creator), people do not want to interact with machines or computers. Instead, people would 
rather interact with humans and as a result it will come naturally to shape robots after our own 
appearance (Tabuchi, 2008).   
 
5.5 Media impact and public opinion 
      As mentioned in the Methodology section (page 5) we will have a look at how media 
presented the evolution of robots. We will also have a look at what the public‟s opinion is, as 
well as that of people qualified in the field of robotics.  
      By saying media we here refer to early science fiction literature and movies, as well as 
some newspaper articles reaching back to the development period. We will try to distinguish 
what light these sources shined upon the field of robotics and thus conclude on how the 
concept of robot was seen in the time at which these articles were written. 
      We consider that this approach is useful since it is known that people can easily be 
manipulated through what they hear or read. Thus media could have indirectly influenced the 
way people saw robots and made them manifest certain opinions and beliefs as the very first 
robots were introduced in industry.  
Media 
      Mass-media is known to be the link between people and information. As a result it has 
also played an important role in shaping the believes of humans.     
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      Relevant for our study are early science fiction movies and literature which have 
presented robots in different lights. 
      Movies which have as characters robots reach back to the 20‟. In these early movies 
robots were mostly pictured as apocalyptic machines that were bringing terror and despair 
while either trying to conquer humanity or annihilate it. Such scenes are presented in movies 
such as Metropolis (1927), Phantom Empire (1935) and The Day the Earth Stood Still (1951). 
The way in which these movies were presenting the idea of robots influenced people‟s  
negative perception of robots. This might have been a reason for their restrain towards robots 
in the inception period. Later on, once people got used with the idea of robots they started 
seeing them in a different way. 
      Literature also followed the way of movies. Starting with works that presented robots in a 
negative light such as Farewell to the Master (1940), they continued by presenting robots as 
possible friends of humans like in Asimov‟s works I, Robot (1940 – 1950) or The 
Bicentennial Man (1976).  
      As mentioned in the chapter Study case: the robot culture in Japan (page 41), people can 
also be influenced in their perception of robots by comic magazines and cartoons. Japanese 
people have been inspired by the friendly robots depicted in their comics and cartoons and 
indirectly ended up accepting robots as a standard of life. 
      Looking at the newspapers available, we have come across articles belonging to the 
development (1970 – 2000) as well as innovation period (after 2000). Earlier newspapers 
(belonging to the inception period) have been proven hard to find. 
      Concentrating on the articles available since 1970 we have mostly come across 
information that presented the current status of robot development, presumptions of the future 
and estimative numbers regarding their future evolution. 
      As an example, we can see that by the year 1984 scientists already noticed the massive 
growth in robot population. Members of the World Future Society expressed their belief that 
by the year 1990 the United States will reach a robot population of 35.000 with a year growth 
of 30%. Another prediction made was that by the turn of the century the average American 
worker will make up only 10% of the work force (UPI, 1984). 
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      Another article talked about the robot revolution that will bring material wealth. It also 
brings forth the unemployment issues which constitute a barrier to the introduction of robot 
technology in society (James, 1984).  
      These kinds of articles are being frequently repeated and from them we can conclude that 
in that period (development) a great accent was placed upon the issues related to the growing 
numbers of robots and unemployment issues. This phenomenon can be considered interesting 
since now we know that the unemployment issue was not that damaging to society. In contrast 
people at that time were constantly being fed this information and there is a possibility that 
such news were stressing for people who still had a job and a family to take care of. As for the 
people who remained jobless, such news probably continued  to feed their anger manifested 
towards the new technology. 
      Since we have not come across any articles dating back to the inception period of robot 
development we can presume that the very first “robot news” had a more apocalyptic feeling 
attached to them. This could be happening as a result of  all the robot-apocalyptic movies and 
literature present in that time. 
  
Public opinion 
      A social survey was made in Japan in 2009 (Nomura et. al., 2009) in order to investigate 
how the participant‟s age influenced their image of robots. It was performed on a number of 
371 visitors (aged between 2 – 80; form which 124 were males, 246 females and one 
unknown) and consisted of four open-ended questions. Three age groups were established: 
young (under 25 years), adult (26 – 50 years) and elder (over 51 years). 
      While comparing the three groups it was found that: 
 in the young-age group the images of robots are ambiguous when it comes to near 
future assumptions, preferences and antipathy; 
 the adult group assumed that in the near future communication robots will exist, but 
would rather have robots working in non-communicational fields such as dangerous 
environments or as household aids. This group also expressed anxiety and fear of 
social relationships between robots and humans; 
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 the elder-age group assumed that both communication and non-communication robots 
will exist in the near future, but more strongly expects robots to work in 
communication tasks such as service, welfare or  providing care at home. This group 
also expressed its concern regarding the physical and ecological damage that robots 
may cause; 
      From this survey we can see how different people perceive robots at different ages. The 
results obtained are important because they show us that robots have different impacts on 
different categories of people. 
 
Scientists’ opinions 
      Through the eyes of scientists the evolution of robotics and its future impact is seen in 
multiple ways.  
      Part of them believe that robots will inevitably reach a level of AI that will surpass human 
intelligence and establish dominance over the human race.  
      Robert Finkelstein, military robotics expert believes that in 20 years AI and robotics will 
reach such a level of development that machines will match human capabilities. “You [will] 
have endowed it with capabilities that will allow it to outperform humans. It can‟t stay static. 
It will be more than human, different that human. It will change at a pace that humans can‟t 
match.” (Singer, 2009).  
      Similar in thought, Hans Moravec, director of the Robotics Institute at Carneige Mellon 
University, believes that “the robots will eventually succeed us” (Singer, 2009).  
      For Eric Drexler, nanotechnology engineer, “machines are evolving faster than we are. 
Within a few decades they seem likely to surpass us. Unless we learn to live with them in 
safety, our future will likely be both exciting and short” (Singer, 2009). 
      Stating that robots will end up surpassing and establishing dominance over the human 
society would seem, at first glance, more plausible coming from a person who enjoys science 
fiction movies and literature. As an explanation to how such an event could be possible we 
can look at the words of, Marvin Minsky, cofounder of MIT‟s artificial intelligence lab. He 
49 | P a g e      T h e  I n f l u e n c e  o f  R o b o t s  o n  t h e  H u m a n  S o c i e t y    R U C  2 0 1 1  
 
considers that humans are terrible at writing computer software and thus the first true AI robot 
could easily turn out to be a dangerous device (Singer, 2009). 
      Another way of seeing the future impact of robots on our society is established by Rod 
Brooks of iRobot. He considers that a robot dominance “will never happen. Because there 
won‟t be any of us (people) for them (advanced robots) to take over from.” (Singer, 2009).  
He does not see the idea of robot supremacy as being impossible. Instead he believes that its 
more likely that by the time robots reach a high A.I. level humans will already be merged with 
machines by means of technologic implants and enhancements. 
 
6. Discussion 
 
      Ever since robotics have arose as a branch of technology in the 50‟, issues regarding 
robots and their impact on the human society have been debated. 
      The very first recorded mention of  an impact robots had on society stretches back to the 
1921 when the Czech Karel Capek (the one who coined the word ”robot”) wrote the play 
R.U.R (Rossum‟s Universal Robots). The play pictured an idyllic world in which machines 
initially brought benefits only to end by bringing a darkened age of unemployment and 
miserable life (UTA, 2005). This play was intended as a protest towards the rapid advances in 
modern technology. Thus, even in that period the thought of a mechanized world inspired fear 
in the hearts of people (Hockstein et. al., 2007).  
      Throughout this chapter we would like to approach the major impacts that robots have 
forecasted on the human society since their appearance until modern days and from modern 
days until future times. To ensure an easy lecture we will structure the discussion into three 
parts underlining the past, present and future. 
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6.1 The problems of the past 
      As we have seen in the inception period the progress of robots together with the rise of 
new technology and development of AI played an important role in the welfare of society. 
      Robots were used for the first time in industry. Their main purpose was to reduce injury 
and human error while increasing the efficiency of production. The introduction of robots in 
the industrial sector raised the problem of unemployment. As a contrast, even though the use 
of robotic aid might have taken away jobs by replacing human labor, it also brought forth a 
new range of possible working places. With the ever growing number of  “robot workers” the 
demand for positions like engineers, programmers, robot technicians and supervisors was also 
in a constant increase (UTA, 2005). 
      The most rose question which came up with the introduction of robots in industry was if 
the robots will replace humans and leave them without jobs and social benefits. This question 
has rose for the first time in science fiction literature and then was taken over by newspapers, 
television and other media sources. Presented in a bad light, the robot development in that 
period created panic and spread insecurity between people. This negative perception of robots 
had a great impact on the further development and implementation of robots in industry. This 
could be an explanation for why robots developed more in certain countries than in others (i.e. 
Japan and USA). Since media had access to the general public it influenced the believes of 
humans. Also, because the long-term impact of robot implementation was unknown, people 
who remained jobless could only see the immediate draw-back. 
      As time passed by, the social impacts seemed to be better than it was previously presented 
by media. As we have seen in the inception period, the introduction of robots played a major 
role in the economic development of big industrial companies. The economical rise of 
companies could then offer them the possibility to open new branches which could further 
result in new working places and new job opportunities. 
       Another positive feedback of robot implementation in industry, as a result of economic 
growth, was the better organization of working departments.  
      An unexpected influence which industrial robots had was the development of new small 
businesses which were in charge with the development and distribution of equipment and 
software. This led to a better communication between the small and big companies and gave 
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rise to even more job opportunities in the newly developed field of robotics and AI. This also 
resulted in opening a new market of products.  
       The implementation of robots in industry improved the working life within the companies 
by taking over dirty, dangerous and/or demanding jobs. 
 
6.2 Issues concerning modern robots 
      If people previously believed that robots were a threat that took away their jobs, they 
currently have a better view of the entire picture. 
      One of the fields in which robots were more recently introduced is medicine. With the 
introduction of the da Vinci Surgical System specific fields of surgery have become more 
precise. This led to better surgical procedures, less post-operatory trauma and fast recovery. 
Another important improvement of medicine do to the implementation of robots was that the 
time spent in hospital after operation decreased and the number of successful surgical 
interventions increased. The impact of robot development in medicine played an important 
role in increasing the number of saved human lives. 
      Another important field in which robots are being used in military. These robots have the 
purpose to improve military operations and protect soldiers‟ lives by replacing them in 
dangerous interventions. These military robots have been constantly perfected over time. As a 
result they started to be used in a large variety of ways, reaching from military operations 
such as spying to interventions which are highly dangerous. A draw-back of using robots on 
the battle ground could be considered the fact that robots can easily become dangerous if they 
malfunction. Accidents have been recorded and in some cases people‟s lives were placed in 
danger.  
      The implementation of robots in households has greatly changed the daily lives of 
families. As we have already seen, in Japan such helpers are predicted to be part of each hone 
by the year 2016. Taking care of duties which are time-consuming, such as vacuum cleaning 
and lawn mowing, these robots have managed to free people from such tasks. By doing so the 
time previously allocated on them can now be used on more relevant activities (i.e. leisure  
activities or business). Having such robots in our households could definitely ease our lives.  
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      Some other positive impacts that robots have manifested on society are related to the 
fields of education and research. Currently, robots are being used for teaching purposes and 
knowledge gathering. By using robots as an education aid, people can obtain more 
information about, for example, how robots work and how they can be programed. In the 
scientific field, scientists use robots in research programs in order to gain knowledge and/or 
samples from inaccessible environments where humans could not set foot.       
      As described in Asimov‟s laws, robots would ideally follow humans‟ wishes while 
conserving themself and not harming people. In contrast this is not the case with real-life 
robots. When working alongside robots, people should always keep in mind safety. As we 
have seen throughout the report programming errors or defects in the way a robot is 
constructed could have devastating impacts on humans within its reach or on the surrounding 
environment. Also, taking into consideration that some robots are fragile (i.e. ASIMO) they 
could easily harm people if they malfunction. To balance this negative impact, safety should 
always be taken seriously when new robots are being developed and when it comes to already 
existing machines (i.e. industrial robots) safety measures should be enhanced. 
 
6.3 Possible future outcomes and social impact 
      Now that we have contemplated on the issues concerning past and present robots, we 
should also take into consideration robots that are currently being researched and that will 
probably be a part of our future. 
      If we look at countries such as Japan, which manifests an unhidden positive attitude 
towards robots becoming part of society, we can see that their goal is to bring humanoid 
robots and robots meant for taking care of children or elderly people to a usable stage. With 
current advances in A.I. and robot development (i.e. ASIMO) we can see that this goal is not 
out of reach but rather a probable event in the next, maybe, 20 years. 
      Once such an event occurs we have to consider the ethics that rise with the introduction of 
robots as aids to humans in need of care. With the implementation of such robots safety must 
be thoroughly ensured. If these robots could be perfected to the extent that flaws would rarely 
occur (or not at all), then the question is how people will perceive these robots and how well 
they will be able to replace human care-givers. What will happen if such a machine will 
babysit children? Could it possibly reach the level of intelligence required to monitor and 
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make sure that the children stay out of harm‟s way? Also, how would children and elder 
people behave once they have spent long periods of time in the company of these mechanized 
care-givers? An immediate disadvantage could be the fact that robots might not be capable of 
sustaining a proper communication between machine and human. Babies especially need to 
hear their parents‟ voices. To what extent could this be replaced by a robot?  
      At this point in time we could only assume what care-giving robots will mean for human 
wellbeing. Maybe, in order to establish their influence on human beings, some studies will 
have to be performed in order to obtain some clearer answers. 
      Besides nursing robots, humanoid robots must also be taken into consideration. If robots 
that perfectly mimic human appearance will be introduced into society in the future, how will 
the society perceive them? To answer this question we must first take into consideration how 
other major inventions have been “greeted” by humans. The answer would be that after a 
beginning period in which they might be skeptical and uncomfortable with their existence, 
people might end up accepting them as a normal part of society. This process could be 
accelerated by the fact that nowadays people are quite fond of robots.  
 
7. Conclusion 
In this chapter we will try to answer the main question raised by the report, which is: 
How did robots influence the human society along the inception, development and 
innovation period of robot development? 
      In order to do so we will first answer the sub-questions presented in the problem 
formulation section. 
 
How did robots develop and what is their purpose in society? 
      As we have seen throughout the report, the idea of robots started out with pre-robotic 
automations and further took shape as SCI-FI literature began presenting how a robot should 
look like and what its purpose should be. 
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      Inspired from these fictional works people started building robots with one main purpose: 
to make their lives easier and spare humans from activities which are either inadequate, too 
dangerous or too dull for them to take care of. 
 
What impact did robots and robotics have on society in the different periods? 
      From the three periods discussed in the report (inception, development and innovation) we 
have seen how robots slowly modified society. 
      In the inception period, although the industrial robots reduced low-skill jobs, on a long 
term, they helped create new and better working places and boosted  the economic growth.   
      The development period brought forth a new wave of fields in which robots started to be 
used. These robots helped people gain knowledge which would have otherwise been hard to 
obtain, helped accomplish duties which were inaccessible for humans and improved the 
surgical sector.   
      During the innovation period the use of robots spread to an even wider range of fields. 
This expansion led to a high amount of benefits which include: better outcome of surgical 
operations, more knowledge obtained in diverse fields, human replacement in dangerous 
situations, time spared and human wellbeing.  
      On the other hand, robots also influence society in a negative way. The danger represented 
by robots that malfunction and safety issues represent a constant threat to humans which are 
in the proximity of these robots that “go wrong”.  
 
How will robots with advanced artificial intelligence influence the human society? 
      Robots are currently being given better artificial intelligence programs with which they 
accomplish a growing number of tasks. In the future it is quite likely that the level of artificial 
intelligence possessed by machines will help them to serve people better and with lower risks. 
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What impact did the media have on people and on the further development of robots? 
      Mass-media played an important role in the way in which humans perceived robots along 
the history. During the introduction of robots in industry it made people instantly believe that 
they were a bad thing because they were taking away jobs. This way of seeing things was 
greatly influenced by what the early media presented about robots.  
      On the other hand, media also helped gain peoples acceptance of robots as is the case of 
Japan. 
      Coming back to our main question we can conclude that the development of robots was 
slower in the inception period and much accelerated in the development and evolution period 
as a result of new technology developments and artificial intelligence progress.  
      As a result of advances in the field of robotics and good interaction between humans and 
robots we can predict that the robots will continue to affect our lives in an overall positive 
way by ensuring the quality of our lives.  
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